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Amendmants to the Claim* 

This listing of claims will replace all prior versions, and 
listings of claims, in the application: 

Listing of Claims ; 



Claim l. (CiuxttiiLly ' amended) An antenna diversity system for 
receiving frequency-modulated (FM), 'radio signals in an FM 
receiver with iht* ^lli* Aft-r.-ont. rolled -summation of antenna signals t 
for motor vehicles havinq a multi-antenna system (21) with 
antenna switches (Da, Dh . . . ) counted to antRnnas . .Ay j — for 

producing at least two antenna output signals (3Ja^ 23b) , 
comprising: 

a receiver (d) h aving a'iirst input (31) and a ser.ond 
input -f^— coupled respectively to^he at least two antenna 
oignalg IflJftj 2'&bf; 

a phase-shifter (33] haying its input coupled to said 
seuuud input (32) of said receiverVH^r whereby the received 
antenna output signal [23b) at said second inpur (32) has the 
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same phase at the output ot said phase shifter (33) as the 
antenna signal (23a) in th<* first 'ikeivftr input (31) ; 

a summation circuit (3D.) fo r adding up the two i vp.rf 
antenna signals {23a, 23b) in a pfc^e-coincident manner, to 
produce at its output, an added-u'p '-'signal (37) , to be supplied to 
the frequency demodulator of the FM receiver; 



a phase controller (34]: ; : : having its input, coupled Lo 
the output signal (37) of 3aid summation circuit— &$jr, and having 
its output coupled to said phase shifter (33) f sain" r.nntrolle.r 
-HW^— having a low pass filter to.^Limit its speed of shifting of 
□aid phase shitter — H^H-V" 

an interference detector '■ 1 10) having its input coupled 
to the output (37) n T said summation circuit— (-35^ for rapidly 
detecting a reception disturbance in said added-up signal (37) 
caused by a swing in ihe frequency 'or th« re.cenved FM signals, so 
as to produce an interference detection signal <JU) at the output 
of said detector (10) ; and 



PAGE 602 * RCVD AT 1/28/2004 8:15:58 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 4 DNIS:3729314 * CSID:15163659805 1 DURATION (mm«s):06-12 



JflN-SB-2004 20:22 COLLARD&ROE 15163659805 



Appl. No. 09/783,000 
Amdt. dated January^ 2004 

a control] logic: .witbh (11) having its output 
coupled to the antenna switches (frafj lb. , . ] of £aid_antenna 
system ( - 21) , and its inpuL coupled /to said interference detector 
-H-fH" fio that when a received signal 6 ' that io different in terms of 
diversity, is supplied to at least one of said Lwu iupuUs (.11 , 
or said leceiver -W— from eacbr'.of the different switching 
positions ot the antenna swi r.chag . 1 5a. 5b... - > said lnterferRnr.fi 
detecLor (10) wi ' 1 Actuate said Logic switch— fit}-, and thua switch 
said antenna switches (Da, Db..,) t,o another switching position, 
during the [jrestMK.:* of a r exception 'disturbance so that the output 
signal (37) fed to the FM demodulator ie free of reception 
interference. 



Claim 2. (CurienLly dNiwuded).'.', The antenna diversity system 
according to claim 1, turthcr comprising a plurality of reversing 
switches (Qa r — Ob . — : — : — Y i:oupl ftd tb the input of the antenna 
switches (5a, Db) respectively, and. wherein said controllable 
logic switch (11) furrhpsr comprises a lisL uunLaining a preset 
advantageous line-up of the switching positions ot the antenna 
selector switches (Da, — Dto . — : — r+'^'nri the reversing switches (Oa, 
flb— : — : — — Y filed in a memory on ea;id controllable logic switching 
device (11) , so ih*l. in th* event'- an interference in said added 
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up signal (37) is indicated, another received signal (23) is 
supplied with minimal reversing time in an *H.*r datA ng manner, 
!' £±l»i l.o the one of the two signa,l : «paths (31, Ji) , and supplied 

in the presence of a successively-following interference 
indication to lh* tihhftr of the two signal paths (31/ 32) ■ 

Claim 3. (Cur/:wnily Amended)';, The antenna diversity system 
according to claim 1, turthcr comprising a signal evaluation 
processor — (20) having its inpuL coupled to the output of said 
summation circuit— tttf, said processor containing said 
interference detector (10) -, a timing member— lor deLeuin ivi ng 
Lhe Lime intervals T3 between successive interference 
indications, and a logic circult ^&C) wherein the time interval* 
TS are uoitiuared in said logic cirpuit— with the build up time 
TE ot the phase-controller (34) sb\.that in the event the build-up 
timft falls ahuiL of a suitably p*e$ftt build-up time TAPS one or 
more times, said build-up time being, selected shorter, or not 
Riibstaiil.ially longer than the buiid-up time TE, a reversing 
command signal P-S is generated- by isaid evaluation processor (2G) 
for r«vHrsiny Liuiw the phase mode to the scanning mode. 

Cldiiu 4. (Currently amended')..'. The antenna diversity 3ystem 

- 7 - . 
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according to claim 3, wherein with; iisaid reversing command signal 
P-S for reversing from the phase mettle to Lhe .scanning mode, a 
phase-setting signal {25-)- is generated in said logic circuit (14) 
for turning off said phase controlle r (3 + ) anri for fixing said 
phase shifter (33) to a value that* lis constant in time and if an 
interference is indicated by the ir&erf erenr.e rlHtpc.t-.or (in), 
anrjthftr received signal (23) is ■ allocated to at least one ot said 
two signal path s (31, 32) via an address signal (30) generated by 
said logic circu ■ t- ( - 1 4) and supplied to the logic switch (11K 

and wherein the system operates iri-lthe scanning mode, 

) '\ 

Claim 5. (Currently amended)';;" The antenna diversity system 
according to claim 4, wherein for /'opera Liny i.n th* .sea lining mode, 
the same received signal (23) is supplied via oaid logic circuit 
(14) -to both signal path s <31 f 3?) ( and said phase shifter (33) 
is adjusted in a fixed manner oo;'t$at an in-phaee superimposition 
o± the signals from the signal paths . (31 r 3fl) is present in said 
summation circuit (35) . ;.' 

Claim 6* (Currently amended^' The antenna diversity system 
according "CO claim 4, wherein for [kimr-nl. i ng in the scanning mode, 
the time intervals between successive interference indications in 



- 8 ■'- 
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said logic circuit (14) are continually registered and associated 
with the switching positions in the mulli-dril.*nnrt sy.st^ (21) in 
a Lable, and that said table for continuously updating a priority 
Hot is sorted according to decreasing time interval* TS, and 
that when an interference is indicated by the intcrtcrcncc 
detector (10) , said logic circuifrr frt4) is reversed via an dddresa 
signal (HQ) Lo another received signal (23) with the highest or a 
higher priority. , * 

Claim 7. (Currently amended']-! ■' The antenna diversity system 
according Lo uldim 6, additionally comprising a signal path 





disturbances in said interference, detector (Id) . 



Claim 8. (Currently amended) ;- The cmlennA diversity system 
according to claim 7, wherein tor operating in the scanning mode, 



- 9' - 
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said summwl.um uircuit (35) is supplied with only one received 
signal (23 -)— ot one of the two signal paths 1 and 2 - ( -3 4/ 32 - ) - by 
opening a signal path swU.ch (1C), l ocated in signal path 2 (32) 
upstream of the summation circuit\^W- f wherein said logic 
circuit (14) in association with s'criri nlt)c:k (25) provides in 
successive cycle period3/ that a priority list with respect to 
the interference purity of the received signals such as the first 
signal (23b) is always available iti'an updated form by reversing 
the signal path selector (15) b etween the two siyn*! path* -frtf-. 
and 3?) in association with the sequential awitching-on ot 
diitcrcnt first received signals "(,23b) b y said luyic circuit 
(14 ) , diid wherein, with said signal path aelector (lb) being set 
to the addcd-oignal path (43) , artdvith an interference being 
present in said path, hhIU summation circuit— f35}- is supplied via 
said logic circuit —til) with a dilifcrent received signal (23* + 
with the highest or: a higher priority/ the different received 
signal being known in the priority -list present in said logic 
circuit [1 * 4 +. \ 

> j 

Claim 9. (CurrenUy HinHridftdV' The antenna diversity system 
according to claim 8, wherein whehi : the preset switching time TASP 
is exceeded one or more times in -the scanning mode, wherein said 



10 
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switch on time ic selected to bo a*tf. least as long, or 
substantially longer than the build-up time TE, a reversing 
command signal S-D is generated for! reversing from the scanning 
mode to the phase mode. 




Claim 10. (Currently amended^ 1 The* anLenxid diversity system 
according to claim 9, wherein in th;e event ot the occurrence of a 
reversing command signal 5-P for reversing frcirn i.he sudiining mode 
to the phase mode, said pha3e controller - is closed by the 
phase-setting signal (25) of said .Logic uiccu it (1 A ) , and said 
signal path switc h (10) is closed by a signal of eaid logic 
circuit ;H) r wherein a received .stgnal with I lie highest or a 
high priority is selected for the associated siqnal path euch ae 
the signal path (33) by an address 1 * signal P0) and by the seLLing 
of said switching device -fiW- resulting from such an address 
siqnal. 



Claim 11. [Currently amended) The antenna diversity system 
accurdiuy Lo claim 9, wherein said': detector (10) comprioco a 
tirst interference detector (10a)j, A aving an esxtremely rapid 
interference indication and connected to indicate disturbances in 
said added-up sifjiiHl 37 h\'\<\ a stfcbnd interference detector < 10b) 



^P W l ' 1 r*1mtp *r1A *l-HfiAamttU IUA naW-AClW f£AW|Itt 
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haviny su^i I f#r resolution and connected to said signal path 
selector -t-tW-, cycled between the- !two signal paths 1 and 2 -f9*r 
32-)-, whereby Lhe * j (jnw< s i+b) — indicating interference are 
supplied in an alternating mannerifor both signal paths 1 and 2 
(31, — from the ourput of said siijitdl pahh selector (15) to 
said logic circuit (14) , with good /reaolution of their quality. 

Claim 12. (Currently amended). , The antenna diversity system 
according to claim 11, further comprising a third interference 
rlntfintnr (Tflu) , and wherein for ttye/purpose of permanent 
availability ot the interference-indicating signals (10) , said 
separate i nl.eif arence detectors (l l jtb, iCc) with superior 
resolution are provided for each of the two signal paths 1 and 2 
(31 - — ttf, respectively. 

: .v 

Claim 13. (Currently amended^ The antenna diversity system 
according to claim 12, wherein said receiving devic e (4) is a 
superheterodyne receiver , and .sairijphaHe-shif Ler (33) t said 
summation circuit and said interference detector -Hr&f or the 

interference detectors (] Qa, 1 Ob/'Tf lr ) « rK provided <iL the level 
of the intermediate-frequency (IF) : ,qf 3aid FM receiver. 



- '12 - 
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Claim 14. (Currently amended)'" Th* antenna diversity 3y3tcm 
according Lu claim 13, wherein said; superheterodyne receiver 
comprises an i- and a Q-frequency shif Lur for generating the in- 
phase and i.bft quadrature componcnto 'of the intermediate-frequency 
received ciqnals -fS^-.in the signal paths 1 and 2 -{01, 32) with 
separale weighing of the I 0 components, for setting the phase 
via a phaoc-shifter mamber -fWt- wit$i said phase controller (34) 
having TP-nhardcLeristics, and wherein said summation circuit 
•ittY comprises a plurality of summing circuits for combining each 
of the I-Q compnnenLs fur generating the complete, trequency- 
modulated intermediate-frequency >($F) signal for: Lhe rapid 
detection of di si.nrhances in said- operating interf erence detector 

Claim 15. (Currently amended'-)--- The antenna til varsity system 
according to claim 14 / further cortgrisiag a diqital signal 
processor DSP -f*irh tor receiving the 'diglt.i7.Rd I- dud Q- 
components on the ouLpuL of the added-up siqnal path t ^ 3) for 
further processing. 

f 

Claim 16, (Currently amended); The aiiLeniirf diversity system 
according l.o rJ.aim 14, further comprising frequency shifters 



- IT r 
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(44a f d & tt/ 44D, 4DLi) i .'.onpl p.ri to signal paths 1 and 2 -fcHb— 32>— for 
providing digitized I- and ^-components on their outputs and 
coupled to said diyiLaily upensti p?J: si gnal processor D3? (41) 50 
that reception di3turbanc€G arc processed in the system by 
digital signal processing method^." 




Claim 17. (Currently amended^- The antenna diver* i.Ly system 
according to claim 14, wherein the^build up time of said 
controller -t^4*)~ is adequately short tor fast vehicle driving, but 
noi. excessively short in order to .avoid an audible swing in the 
frequency ot the interference, arid^is preferably selected in the 
order of mayniLude of TE-20 ma to : . ; 50 ms, and the preset switch-on 
time TAST aervinq in the scanning -mode as the criterion for 
triggering the elfiotrir. rnvwrsi ng ( . -coinraaiHl S-P fur i ever sing from 
the scanning mode to the phase madd, ' preferably irom 5 to 10 
times rhft va'mp nf TTC; and l.he press L awiLuh-on time TAPS serving 
in the pha3e mode ao the critcrioriKf or triggering the electric 
reversing nnmmflnd P-S fur revex-airkj' from the phase mode to the 
scanning mode preferably io irom 5 »to 10 times the value Tii. 



Claim 18. {Currently amended;) ; The antenna diversity system 
according Lu claim 14, wherein said, first interference detector 
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(10a) having extremely r.dpM i nrfihation provides an interference 
indication within 50 .mu.c, due to /the tilter running rime, and 
less than 100 .mu.y, and shIc) s*nbri'd and third interference 
detectors UCb, lOe) with superior; Resolution provide an 
interference indication within 1 ins Lo H ms f due to filter 
running time . 

Claim 19. (Currently amended^ The antenna diversify system 
' <\ according to claim 18, wherein the -test iLue -ff W ' is as short as 

£>(.)**ir»lft, and is^aelected between the time period required by the 
intcxtcrcnce detector ■ ( ■ 1 0 a r ^wlt ft- ' extreme 1 y rapid indir.:* L. i on fnr 
indicaLimj an interference/ and twice as long as said time 
period. : . 

Claim 20. {Currently amended*;; The antenna diversity system 
according ro claim 19, wh^rHin sa-iH' p hase-shif ter (33) is set in 
the phase mode go that the signal'-to-noise ratio is maximal at 
any time. «. ;,; 

Claim 21. (Cuxiently amended) ;' An antenna diversity system 
for receiving trequency-modulated - ((FM) radio signals having a 
nuilLi dnLaiina system (21) w ith antenna switches (5a, 5b. ,v) - 
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coupled to antennas ^T-^rr-rft*)- : f<k\ producing at least two 
anrp.nna out.pLiL signals (23a/ — 2 3b )' ,. ; Comprising: 

a mean* for shifting pj)- the phase of at least one 
antenna output aignal and summing -f^f the appropriately phased 
antenna output signal* resulting ip; an, added-up signal; and 




a rtptfici.or lor deLectirig* : --(W- reception disturbances in 
said added-up signal tind actuatih^'vthe antenna switches (6a, 
5b . . . ) — in response to a rer.p.pr.i orr-rH ttt.urbdutje so as to select 
such a switching position in which .ithe output signal ( 31) for the 
FM receiver is free uf inLer Cerent*- 

* • >. 

Claim 22. (Currently amendedf^The anLerma diversity system 
of claim 21 further comprising a rn^ans -fS4f £or limiting the 
speed or. said means for shifting. ■ '( ■ 3*3) the phase of at leasL una 
antenna output signal. 



Claim 23. (Currently amended';)' . The antenna diversity system 
of claim 21 wherein said detector-comprises a means for switching 
(11) said antenna switches ( 5a , 5b - ,' r r V -through a logic switch 
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that actuates said antenna switches; !t 5a ' CIj. . . ) during a 
' recepLiun disturbance. 

Claim 74. (Currently amended),. (The antenna diversity 3y3tem * : . 

of claim 21 wherein caid means fete .-shifting the phase of at 

least one antenna ouLpuL signal artfe l chaiaulei.iz.ed in that is such 
that aaid antenna output signals '.^Suiting in said added-up 
signal are identically phased, .r:.' 

Claim 25. (Cur r hih.1 y .amended") ;.The antenna diversity gy3tem 
: of claim 21 L wherein said means tor shifting i^f the phase of at 

least one antenna output signal comprises a phase control means 
to adjust the phase of oaid means ;i$r shiftinq (33) the phase for 
creating a maximum signal- Lo-inle'cf erenr.* ratio i.n the added-up 
signal (37)-. 

Claim 20. (New) An antenna diversity oystcm tor receiving 
frequency-modulated (FM) radio signals in an FM receiver wiUi \.h* 
phase-controlled summation of ant%riria siqnals, for motor vehicles 
having a multi-antenna system witH. -antenna swiLches coupled to 
antennas for producing at least two, antenna output signals, 
comprising : >, • ^ 
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. . i 

a receiver havinq a first; input and a second input 
coupled respectively to ih* at le/*st 1 "- wo antenna signals; 

a phase-shifter having iiipot coupled to said second 
input of receiver whereby the received antenna output signal 

at 3aid occond input has the same- ffhase aL lb* output of said 
phase shifter *a -he antenna signal in the tirot receiver input; 

\ a suaunai. iun circuit for adding up the two received 

> / ■ ■ 

antenna aiqnals in a phaee-coineiiWnt manner, to produce at iL* 
■ ' output, sn added- up .signal, to be! supplied to the frequency 

demodulator of the EM receiver; I 




a phase controller having; Its input coupled to the 



output signal of said summation . on i^cnit, and having its output 
' * coupled to said phase ohittcr controller having a low pass filter 

to limit its speed of shifting of; uaid phase shifter so that no 
dudible disturbing frequency 3wing^can occur within the operating 
range of said phase c.ontrnl l«r; w ," 

'i t ; 
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an interf erenca detector- having its input coupled m 
the ouLiii.il nf said summation circuit for rapidly dctcctinq a 
reception disturbance in said added-up signal caused by a ^.Ing 
1n the frequency of the received FM- signals, so a3 to produce an 
interference detection signal at the output of said detector; and 

a controllable logic switch having its output coupled 
to the antenna switnhfis of antenna: -system, and its input coupled 
to 3aid interference detector so that when a received signal that 
is different in Lwrm.s nf diversity./: is supplied to at least one 
of 3aid -wo inputs of said receiver front each of the different 
switching positions ol the a nt«nna.!. switches detector will actuate 
said logic switch and thua switch .antenna switches to another 
switching position r during Uie peptifmc:* of a reception 
disturbance 30 that the output signal fed to the FM demodulator 
is free of reception inler r*ne;:e ; 

27. (New) The antenna diversity system as in claim 26, 
wherein the time period for the ch-angee of the phases of antenna 
signals is in thp nrdftr of 1 Lcj 20,uus. 
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